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(54) Blacle-type chain lensioner 

(57) A blade-type chain tensioner includes a blade 
shoe having a chain sliding face, a blade spring biasing 
the blade shoe toward an associated chain, and a brack- 
et to rotatabty support the fixed end of the blade shoe. 
The length of the blade spring is shorter than that of the 
chain sliding face of the blade shoe. The first end of the 
blade spring is attached onto the fixed end of the blade 
shoe and slidably contacts the distal end of the bracket 
at a contact point located between the fixed and free 
ends of the shoe. 
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Description 

[0001] This invention relates to a blade-type tensioner 
having a blade shoe with a chain sliding face and a blade 
spring for application of spring force onto the blade 
shoe. 

[0002] FIG. 6 shows one example of a conventional 
blade tensioner. used for tensioning an associated 
chain. As shown in the figure, conventional blade ten- 
sioner 100 includes a blade shoe 101 of resin that ex- 
tends in a curved line form, muttiple blade springs 102 
that extend along blade shoe 101 and are attached onto 
the blade shoe, and a metal bracket 120 as the bracket 
member that supports blade shoe 101 . 
[0003] Projection 110, having cun/ed face 110a, is 
formed at the tip of blade shoe 101 and the projection 
110 has concavity 111 that stores one end of blade 
spring 102. A nearly triangular projection 112 is formed 
at the fixed end end of blade shoe 101 and a concavity 
113, that stores the other end of blade spring 102. is 
fonmed in the projection 112. 

[0004] Holes for attaching, 121, 122, are formed in 
bracket 120. Sliding face 125, on which projection 110 
at blade shoe tip 101 can contact and slide, is formed 
at the tip of bracket 120. One end of pin 130 is fixed at 
the center of bracket 120. Projection 112, as the fixed 
end skie of blade shoe lOIJs inserted rotatably onto 
pin 130. 

[0005] During operation of the chain, the chain runs 
on sliding face 101a of blade shoe 101 and the press- 
down load, due to blade shoe 101 and deformation of 
blade spring 102, acts on the chain at such time. The 
conventional blade tensioner is used where the center- 
to-center distance of the chain is relatively short, such 
as a chain to drive the oil pump of an engine. On the 
other hand, because of the demand to bwer the cost of 
the engine, it is desired to use a blade tensioner of rel- 
atively low manufacturing cost, for a cam chain that 
drives between the crankshaft and the camshaft. 
[0006] in the case of a cam chain, the center distance 
is long, generally, so that the length of the blade tension- 
er needs to be \ang to match the center distance. How- 
ever, when the total length of the blade tensioner is bng, 
the resonant frequency becomes low due to its k)wer 
natural frequency and, as a result, the blade tensioner 
resonates within the rpm range of the engine and fatigue 
damage can occur. 

[0007] lh\s invention addresses such a conventional 
problem. The objective is to offer a blade tensk>ner that 
can prevent resonance in the rpm range and fatigue 

damage. 

SUMMARY OF THE INVENTION 

[0008] It is a first aspect of the invention to provide a 
blade tensioner whch applies tension to a chain. The 
tensioner includes a blade shoe with a chain sliding 
face, a blade spring that applies the spring force to the 



blade shoe and a bracket upon which to attach the blade 
shoe. A fixed end, portion, or proxirnal end of the blade 
shoe is rotatably attached to the bracket. The blade 
spring contacts the tip or distal end of the bracket at a 
s contact point located between the free end and the fixed 
end of the blade shoe. 

[0009] In this inventk)n. the chain runs on the chain 
sliding face of the blade shoe. Proper tension is applied 
to the chain by the actbn of the blade shoe activated by 

10 the force of the deformed blade spring. The natural fre- 
quency of the blade tensioner is determined by the lo- 
caXion where the tip of the bracket and the blade spring 
come into contact. As the contact point between the 
spring and the bracket moves toward the tip of the blade 

IS shoe, the natural frequency of the shoe becomes kywer 
On the other hand, as the contact point moves toward 
the fixed end of the blade shoe, the natural frequency 
of the shoe and tensk>ner becomes higher. The objec- 
tive is to raise the natural frequency of the blade ten- 

20 sioner higher than the frequency of vibratkxis generated 
by the engine. 

[0010] In the present invention, the kx^tion of the 
contact point between the tip portion of the bracket and 
blade spring or blade shoe is kx:ated between the blade 

25 shoe tip or free end and Its fixed end, so that the natural 
frequency of the blade tensioner is made relatively high. 
Thereby, the resonant frequency of the blade tensioner 
can be set relatively h igh compared to those frequencies 
generated by the engine and. as a result, the resonance 

30 of the blade tensk>ner within the rpm range of the engine 
can be prevented and fatigue damage due to resonance 
can be prevented. 

[0011] It is a second aspect of the inventk)n to provide 
a blade tensioner that applies tension force to the chain 

3S and includes a blade shoe with a chain sikling face, a 
blade spring that applies a spring force to the blade 
shoe, and a bracket to whk:h the blade shoe is attached. 
The fixed end of the blade shoe is rotatably attached to 
the bracket. The length of the blade spring is shorter 

40 than the length of the sliding face of the blade shoe. A 
first end of the blade spring is attached to the fixed end 
of the blade shoe and the second end is kx^ated apart 
from the blade shoe and. at the same time, the second 
end sildably contacts the tip of the bracket The overall 

45 length of the blade spring is shorter than the length of 
the sliding face of the blade shoe artd the second end 
of the blade spring (i.e. the tip), kx^ated apart from the 
blade shoe, sikies on the tip of the bracket. The tip of 
the bracket is in contact with the second end of the blade 

60 spring and the positk)n of this contact point is kxated 
between the free and the fixed ends of the blade shoe 
and, In one example, It is offset from a mid position be- 
tween the ends of the blade shoe and kx^ated nearer to 
the blade shoe tip. 

ss [001 2) In this nnanner, the resonance frequency of the 
blade tensnner can be set high and, as above, the res- 
onance in the engine rpm range and fatigue damage 
due to resonance can be prevented. 
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[001 3] It is a third aspect of the invention to provide a 
blade tensioner with a further or second blade spring 
that runs along the face opposite the chain sliding face 
of the blade shoe. Thus, the deformation per unit load 
is smalt. That is, a blade tensioner with a high spring 
constant is offered. 

[0014] It is a fourth aspect of the invention to provide 
a blade tensioner with a free end or second end of the 
blade spring cun/ed with the cun^ed face slidably con- 
tacting the tip of the bracket. Thus, there is no interfer- 
ence with the bracket tip and deformation of the blade 
spring is smooth. 

[0015] It is a fifth aspect of the invention to provide a 
blade tensioner to apply tension to the chain including 
a blade shoe with a chain sliding face and a blade spring 
that is provided on the side opposite the chain sliding 
face of the blade shoe. The blade spring applies the 
spring force onto the blade shoe. A bracket is provided 
on which to attach the blade shoe. The fixed end of the 
blade shoe is rotatably attached to the bracket. An out- 
ward projection is formed at the tip of the bracket or on 
the blade shoe, at a location approximately midway be- 
tween the free end of the blade shoe and its fixed end. 
The projection is adapted to slide on the blade spring or 
the tip of the bracket depending on whether it is formed 
on the bracket or the blade shoe. 
[0016] An outward projectk)n is formed between the 
tip and fixed end of the blade shoe and the projectkm 
slidably contacts the blade spring or bracket tip. The pro- 
jection at the bracket tip contacts the blade spring or the 
projection on the blade shoe side contacts the bracket 
tip and this contact point is located approximately mki- 
way between the blade shoe free end and its fixed end. 
Thereby, the resonance frequency of the blade tension- 
er can be set high and. as above, the resonance in the 
engine rpm range and fatigue damage due to the reso- 
nance can be prevented. 

[001 7] It is a sixth aspect of the invention to provide a 
blade tensioner with a projectkm. The projection has a 
cun/ed face and the cun/ed face slidably contacts the 
tip of the bracket or the blade spring. The projection 
formed on the blade shoe can have a curved face and 
this cun/ed face sikiably contacts the blade spring or 
bracket tip. thereby deformation of the blade spring can 
be smooth. 

[0018] It is a seventh aspect of the invention to provkie 
a blade tensioner which applies a fierce to the chain and 
includes a blade shoe with a chain sliding face, a blade 
spring to apply the spring force onto the blade shoe, and 
a bracket on which the blade shoe is rotatably attached. 
The blade spring includes a first blade spring that is pro- 
vided on the side opposite to the chain sikiing face of 
the blade shoe and a second blade spring whk:h is short- 
er than the chain sliding face, a first end of whk^h is at- 
tached to the fixed end of the blade shoe artd the second 
end is positioned away from the blade shoe. At the same 
time, the other end of the second blade spring is at- 
tached to the projection that is provkied to the bracket. 



[001 9] The projection of the bracket contacts the sec- 
ond or free end of the second blade spring and this point 
of contact is located between the blade shoe free end 
and its fixed end. Thereby, the resonance frequency of 
s the blade tensioner can be set high and the resonance 
in the engine rpm range and resulting fatigue damage 
are prevented. 

[0020] It is an eighth aspect of the tnventk)n to provkJe 
a blade tensioner which has a projectbn on the bracket 
10 with a cun/ed portion. The cun/ed portion or face slidably 
contacts the first blade spring and the projection has an 
attachment portbn or part to whrch the other end of the 
second blade spring can be stkJably attached. 
[0021] It shouM be understood that some embodi- 
es ments of the present invention contemplate use of a pro- 
trusion formed on either the shoe or the bracket portk>n 
of the tensioner adapted to bear upon the other element. 
The protrusbn can be located between the ends of the 
element (the shoe or bracket) upon whk:h it is fonmed. 
20 The kx»tk>n of the protrusk>n defines the k)cation of the 
point d contact between the shoe and the bracket. It 
can be seen that as the point of contact between the 
shoe and bracket is moved from a locatbn near the mkJ- 
dle of the shoe to the end of the shoe the free span of 
« 25 tensbner shoe thus created is lengthened and thus, the 
natural resonant frequency of the shoe becomes lower. 
It is therefore an object of the inventkxi to locate the 
point of contact between the shoe and the bracket via 
the protrusion operating therebetween at a middle kx:a- 
30 Won between the ends of the shoe. Thus, the natural fre- 
quency of the shoe is maintained at a higher frequency 
relative to lower engine vibrations and reduces the sus- 
ceptibility cl the tensioner to damage from resonant vi- 
brations originating from the engine and associated 
35 mechanisms. 

[0022] For a more complete understanding of the in- 
ventbn. one should refer to the embodiments illustrated 
in greater detail in the drawings and described below by 
way of examples of the inventon. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a side view of the blade tensk)ner of 
a first embodiment of this invention. 
45 [0024] RG. 2 is the sectional view along line 11-11 of 
FIG. 1. 

[0025] RG. 3 is a side view of the blade tenskiner of 
the second embodiment of this invention. 
[0026] FIG. 4 is a side view of the blade tenstoner of 
so the third embodiment of this invention. 

[0027] RG. 5 Is a side view of the blade tensbner of 

the fourth embodiment of this invention. 

[0028] FIG. 6 is a skle view of a conventional blade 

tensbner. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] FIG. 1 is a side view o1 the blade tensioner of 
the first embodiment ot this invention; FIG. 2 is its cross- 
section along 11-11, As shown in FiG. 1 . blade tensioner 
1 includes a blade sho e 2 of re^jn whjc h is cun/ed in an 
arc form, a blade spring 3 that pushes blade shoe 2, and 
a metal^raclifitiahat acts as the bracket to attach blade 
shoe 2. 

[0030] As shown in FIG. 2, blade shois 2 has a gen- 
erally U-shaped cross-sect'ion and is composed of bot- 
tom wall 20 and side walls 21 that stand on both its sides. 
Outer face 20a of bottom wall 20 is a chain sliding face. 
[0031] Fixed end 2b of blade shoe 2 is attached to 
bracket 4 rotatabfy via pin 5. Blade spring 3 separates 
gradually from inside face 20b ot bottom wall 20 of the 
blade shoe 2 from its rear part 3b. which is in contact 
with inskJe face 20b, to its tip 3a and it is cun/ed in an 
arc form as a whole. The length of blade spring 3 is 
shorter than blade shoe 2. 

[0032] Rear part 3b of blade spn'ng 3 is attached to 
boss 22 formed in fixed end 2b of blade shoe 2 and its 
tip 3a is placed away from bla de s hoe 2. Cun/ed face 
31 is fonrned on tip 3a and said curved face 31 contacts 
tip 4a of bracket 4 slidably. Contact of the ti^ 4a cff brack- 
et 4 with tip 3a of bjade spring 3 is made at a point C 
k)cated between tip^Za and fixed end 2b of blade shoe 2. 
[0033] Bolt hole 40 in FIG. 1 is a bolt hole for attach- 
ment of bracket 4 onto the engine. Blade tensioner 1 is 
attached by an attachment bolt (not shown) inserted into 
the bolt hole and by pin 5 to the engine via bracket 4. 
[0034] FIG. 3 Is a skie view of the blade tensioner of 
a second enr4t>odiment of this invention and the same 
reference characters are assigned to the same or cor- 
responding parts as in FIG. 1. Here, the point of provi- 
sion of the blade shoe and blade spring and the shape 
of the blade shoe are different from the first embodiment 
above. 

[0035] As shown in FIG. 3, blade shoe 2 has a rec- 
tangular cross-sectk>n and blade spring 6 is mounted 
on inside face 20b opposite to chain slkiing face 20a of 
blade shoe 2 along the inskle face 20b. Tip 6a of blade 
spring 6 is attached to concavity 23 formed at tip 2a of 
blade shoe 2 and its rear end 6b is attached to concavity 
24 formed at fixed end 2b of blade shoe 2. 
[003q In this second embodiment, too, contact be- 
tween tip 4a of bracket 4 with tip 3a of blade spring 3 is 
located at a point C approximately midway between tip 
2a of blade shoe 2 and its fixed end 2b. 
[0037] FIG. 4 is a skie view of the blade tensioner of 
the third embodiment of this invention and the same or 
corresponding parts as FIG. 3 are assigned the same 
reference characters. Here, a projecting nrtember, which 
is the contact point with the bracket tip. is provkled on 
the skJe of the blade shoe. 

[0038] As shown in FIG. 4, a projectbn 25 projecting 
toward bracket 4 is formed at the mid point between tip 



2a and fixed end 2b of blade shoe 2. Projection 25 has 
a curved face 25a and the curved face 25a contacts tip 
4a of bracket 4 slidably. 

[0039] In this third embodiment, contact between tip 

5 4a of bracket 4 with projection 25 is at point C kxated 
at the mkJ point between tip 2a and fixed end 2b of blade 
shoe 2. Alternately, the projectnn can be fomned at tip 
4aor bracket 4. the cun/ed face can be formed on tfie 
projection fowards blade shoe 2 and the cun/ed face can 

10 contact blade spring 6 slidably. 

[0040] FIG. 5 is a side view of the blade tensioner of 
the fourth embodiment of this invention and the same 
or corresponding parts as FIG. 4 are assigned the same 
reference characters. The projectksn is provkled at the 

15 tip of the bracket and additional blade spring are provid- 
ed. As shown in FIG. 5, projection 42 projecting toward 
blade shoe 2 is formed at tip 4a of bracket 4. A curved 
face 42a is formed on projection 42 and the curved face 
contacts blade spring 6 mounted slklabty on blade shoe 

20 2. 

[0041] Blade spring 3 gradually separates in the 
lengthwise direction from its rear end 3b to its tip 3a , 
from inskie face 20b, starting from its contact with inskle 
face 20b of blade shoe 2 and it is in an arc-cun/ed form 

25 as a whole. The length of blade spring .3 is.shorter than 
the chain sikiing face 2a of blade shoe 2. Rear end 3b 
of blade spring 3 is attached to boss 22 at fixed end 2b 
of blade shoe 2 and tip 3a is placed away from blade 
shoe 2 and is attached slidably to through-hole 42b (at- 

30 tachment part) formed on projection 42. Thereby, tip 3a 
of btadejgring 3 is slidable against projection 42 of 
bracket 4. Incidentally, a groove can be formed instead 
of through-hole 42b to slidably attach blade spring 3. 
[0042] In the fourth embodiment, contact projection 

3S 42 of bracket 4 with blade spring 4 on the skie of blade 
shoe 2 is at point C kx^ated at or near the mki point be- 
tween tip 2a and fixed end 2b of blade shoe 2. 
[0043] When the chain is in operation, the chain runs 
on chain sliding face 20a of blade shoe 2 and proper 

40 tenskxi is applied to the chain by blade shoe 2 as well 
as the elastk: repulsive force of defomned blade springs 
3, 6. In such case, the natural frequency of blade ten- 
sbner 1 is determined by the positbn of contact point 
C. The ctoser the contact point C is to tip 2a of blade 

45 shoe 2, the lower the niatural frequency and, conversely, 
the cbser the contact point C is to fixed end 2b of blade 
shoe 2, the higher the natural frequency of the tensioner. 
[0044] In the embodiments above, contact point C Is 
bcated between tip 2a and fixed end 2b of blade shoe 

50 2 and is ck)ser to tip 2a, so that the natural frequency of 
blade tensioner 1 is relatively high. Thereby, the reso- 
nance frequency of blade tensioner I can be set high 
and. as a result, the resonance of blade tensk)ner 1 in 
the engine rpm range and the resulting fatigue damage 

55 can be prevented. 

[0045] In the embodiments above, one of two mem- 
bers that contact at contact point C has a curved face 
(see codes 31. 25a. 42a). Thereby, blade shoe 2 and 
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blade springs 3, 6 do not interfere with otiier members 
and their deformation is smooth. As a result, the chain 
is tensioned properly during its operation. 
[0046] As detailed above, the blade tensioner contact 
point of the tip of the bracket with the blade spring or 
blade shoe is at the mid point between the tip and fixed 
end of the blade shoe and, thereby, the resonance fre- 
quency of the blade tensioner can be set high. As a re- 
sult, the resonance of the blade tensioner in the engine 
rpm range and the resulting fatigue damage can be pre- 
vented. 

[0047] In one embodiment, the blade spring of the 
blade tensioner is shorter than the sliding face of the 
blade shoe and the other end of the blade spring (i.e. 
the tip), placed away from the blade shoe, is slidabie 
against the tip of the bracket. The tip of the bracket is in 
contact with the other end of the blade spring and the 
contact point Is located at the mid point between the tip 
and fixed end of the blade shoe. Thereby, the resonance 
frequency of the blade tensioner can be set high and the 
resonance of the blade tensnner in the engine rpm 
range and resulting fatigue damage can be prevented. 
[0048] In another embodiment, an additional blade 
spring is provided on the face opposite the chain sliding 
face of the blade shoe, therefore, the amount of defor- 
mation per unit toad is small, that is. the spring constant 
of the blade tensioner is high. 
[0049] In a further embodiment, the other end of the 
blade spring has a cun^ed face and the cun/ed face con- 
tacts the tip of the bracket slidably. In such case, the tip 
of the bracket does not interfere, so that the deformation 
of the blade spring is smooth and a proper tension is 
applied to the operating chain. 
[0050] In a further embodiment, an outward projection 
is formed at the tip of the bracket or blade shoe at the 
mid point between the tip and fixed end of the blade shoe 
and the projection is provided slidably against the blade 
spring or bracket tip. The projection at the bracket tip 
contacts the blade spring or the prpjectnn on the side 
of the blade shoe contacts the bracket tip. This contact 
point is at the mki point between the t^ and fixed end 
of the blade shoe. Thereby, the resonance frequency of 
the blade tensioner can be set high and the resonance 
in the engine rpm range and resulting fatigue damage 
can be prevented, 

[0051] In a further embodiment, the projection has a 
cun/ed face and the cunred face slidably contacts the 
blade spring or bracket tip. Therefore, deformation of the 
blade spring Is made smooth. 
[0052] in a further embodiment, the blade spring is 
composed of a first blade spring provided on the face 
opposite to the chain slkiing face of the blade shoe and 
a second blade spring is provkied, which is shorter than 
the chain slkiing face and one end of whk:h is attached 
to the fixed end of the blade shoe and the other end is 
located away from the blade shoe. The other end of the 
second blade spring is attached to the projection of the 
bracket. The projection of the bracket is attached to the 



other end of the second blade spring and the contact 
point is between the tip and the fixed end of the blade 
shoe. Thereby, similarly to the first embodiment, the res- 
onance frequency of the blade tensioner can be set high 

s and resonance in the engine rpm range and resulting 
fatigue damage can be prevented. 
[0O53] In a further embodiment, the projectk)n of the 
bracket has a curved face and the curved face slidably 
contacts the first blade spring. The projectkxi of the 

10 bracket has an attachment part to which the other end 
of the second blade spring can be slidably attached. 
Thereby, deformatton of the blade spring is smooth. 
[0054] Although specific embodiments and examples 
have been disck)sed herein, it shouki be borne in mind 

15 that these have been provided by way of explanatbn 
and illustratbn and the present invention is not limited 
thereby. Certainly modifications which are within the or- 
dinary skill in the art are considered to lie within the 
scope of this inventk)n as defined by the following 

20 claims. 



Claims 

25 1. A blade-type chain tensioner comprising: 
a bracket; 

a blade shoe and spring assembly including a 
blade shoe and a first blade spring, the blade 

30 shoe having a cha^n sliding face, a fixed end 

and a free end opposite saki fixed end, said 
blade shoe being rotatably disposed on said 
bracket at said fixed end of saki blade shoe, 
and the first blade spring biasing sak^ blade 

3S shoe toward an associated chain; 

sakj bracket having a distal end that contacts 
sakl blade shoe and spring assembly at a con- 
tact point kx:ated at an intermediate position 
between said free end and said fixed end of 

40 sad blade shoe. 

2. The blade-type chain tensioner of claim 1, said 
blade shoe and spring assembly contact point being 
kxated akmg said first blade spring. 

45 

3. The blade-type chain tensbner of claim 2, further 
comprising a second blade spring interposed be- 
tween sakJ first spring and said blade shoe. 

50 4. The blade-type chain tensk)ner of claim 1 , said con- 
tact point being kx:ated abng a protrusion formed 
at said distal end of sakl bracket 

5. The blade-type chain tenskxier of claim 1 . said con- 
ss tact point being kx^ated atong a protruskxi formed 

abng said blade shoe. 

6. The blade-type chain tensioner of claim 4 or 5, said 
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protrusion being formed at one of a distal end of said 
bracket and an intermediate position of the blade 
shoe and spring assembly between said free end 
of said blade shoe and said fixed end thereof, said 
protrusion extending to and slldably engaging the s 
other of the distal end of the bracket and the inter- 
mediate positbn of the blade shoe and spring as- 
sembly. 

7. The blade-type chain tensbner according to any of 
claims 4 to 6 wherein said protrusion has a curved 
face. 

8. The blade-type chain tensioner of claim 3 wherein 
said second blade spring is provided on a face op- is 
poslte said chain sliding face of said blade shoe, 
and said first blade spring is of shorter length than 

a length of said chain sliding face, a first end of said 
first blade spring being attached onto said fixed end 
of said blade shoe and a second end of said first 20 
blade spring being disposed apart from said blade 
shoe, said second end of said first blade spring be- 
ing fitted onto a protnjsion provided on said bracket. 

9. The blade-type chain tensioner of claim 8 wherein 2S 
said protrusion of said bracket has a cun/ed face, 
said curved face slldably contacting saki second 
blade spring, said protrusk)n having a fitting portk)n 
onto which said second end of saki first blade spring 

is slidably fitted. 30 
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ABSTRACT: 

CHG DATE=20010202 STATUS=0>&ORDF;&ORDF;&ORDF;&ORDF;A blade-type chain 
tensioner includes a blade shoe having a chain sliding face, a blade spring 
biasing the blade shoe toward an associated chain, and a bracket to rotatably 
support the fixed end of the blade shoe. The length of the blade spring is 
shorter than that of the chain sliding face of the blade shoe. The first end 
of the blade spring is attached onto the fixed end of the blade shoe and 
slidably contacts the distal end of the bracket at a contact point located 
between the fixed and free ends of the shoe. <IMAGE> 
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biasing the blade shoe toward an associated chain, and a bracket to rotatably 
support the fixed end of the blade shoe. The length of the blade spring is 
shorter than that of the chain sliding face of the blade shoe. The first end 
of the blade spring is attached onto the fixed end of the blade shoe and 
slidably contacts the distal end of the bracket at a contact point located 
between the fixed and free ends of the shoe. <IMAGE> 
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